We describe a new species of the genus Gekko on the basis of 25 specimens from southern China and northern Vietnam. Gekko adleri sp. nov. is distinguished from the remaining congeners by a combination of the following characters: size moderate (SVL<80 mm); nares in contact with rostral; internasal single, smaller than supranasal; postmentals enlarged; interorbital scales between anterior corners of the eyes 27-36; dorsal tubercle rows 7-11; ventral scales between mental and cloacal slit 168-190; midbody scale rows 123-144; ventral scale rows 35-44; subdigital lamellae on first toe 11-14, on fourth toe 11-15; finger and toe webbing present at base; tubercles absent on upper surface of fore limbs; tubercles on tibia 0-8; precloacal pores 17-21 in males; postcloacal tubercle single; tubercles present on dorsal surface of tail base; subcaudals enlarged; dorsal surface of body with four or five narrow light bands between shoulder and sacrum.
Introduction
The Gekko japonicus group is the most diverse group in the genus Gekko with a total of 19 recognized species, which have distributions in eastern Asia, from Japan throughout eastern China southward to Vietnam (Rösler et al. 2011) . The members of this group are characterized by a moderate size; nare usually in contact with rostral; two or three nasals; 0-21 rows of dorsal tubercles; 0-32 precloacal pores; 1-4 postcloacal tubercles; the webbing between fingers and toes weakly to extensively developed; lateral folds without tubercles; enlarged subcaudals; and vertebral region with large, light flecks, blotches or bands (Rösler et al. 2011) .
During recent field work in the karst forests of Guangxi Zhuang Autonomous Region, southern China and of Cao Bang Province, northern Vietnam, we collected a number of specimens of an unnamed gekkonid species, which can be assigned to the Gekko japonicus group based on morphological features and phylogenetic analysis. Herein, we describe it as a new species. Morphological characters. Measurements were taken with digital calipers to the nearest 0.1 mm. The following abbreviations were used: Measurements: SVL = snout vent length (from tip of snout to anterior margin of cloaca), TaL = tail length (from posterior margin of cloaca to tip of tail), AG = distance between axilla and groin, HL = maximum head length (from tip of snout to posterior margin of auricular opening), HW = maximum head width, HH = maximum head height, SE = distance from snout tip to anterior corner of eye, EE = distance between posterior margin of eye to posterior margin of ear opening, RW = maximum rostral width, RH = maximum rostral height, MW = maximum mental width, ML = maximum mental length. Scalation: CS = ciliary spines, N = nasals (nasorostrals, supranasals, postnasals), I = intersupranasals (scales between supranasals, in contact with rostral), SPL = supralabials, IFL = infralabials, IO = interorbitals (number of scales in a line between anterior corners of eyes), PO = preorbitals (number of scales in a line from nostril to anterior corner of the eye), PM = postmentals, GP = gulars bordering the postmentals, DTR = dorsal tubercle rows at midbody, GSDT = granules surrounding dorsal tubercles, SMC = scales in a line from mental to the front of cloacal slit, SR = scale rows at midbody (includung
Results
Phylogenetic analyses. The final matrix consists of 593 aligned base pairs, of which 96 were parsimony informative. The genetic differences between species of some representatives of the Gekko palmatus group range from ca. 2.3% (between Gekko sp. nov. and G. palmatus Boulenger) to a maximum of ca. 16.8% (between Gekko sp. nov. and G. swinhonis Günther) ( Table 2 ). MP analysis of the dataset recovered two most parsimonious trees with 266 steps (CI = 0.75; RI = 0.79; Fig. 1 ). In the Bayesian analysis, -lnL scores reached stasis after 7,000 generations in both runs. Most nodes were strongly supported by both the maximum parsimony and Bayesian analyses (Bootstrap value ≥ 70%, Bayesian posterior probability ≥ 95%), except for two nodes, one receiving a BP value of 63% and becoming unresolved in the Bayesian analysis, and the other receiving a strong BP value of 77%, but only a weak PP value of 88%. Morphological comparisons. We compared the undescribed gecko species from China and Vietnam with all other members of the Gekko japonicus group based on examination of specimens (see Appendix) and data obtained from the literature (Boulenger 1907; Ota et al. 1995; Rösler et al. 2005 Rösler et al. , 2010 Rösler et al. , 2011 Yang et al. 2012) .
Both correspondence and cluster analyses revealed that the new Gekko species is closely related to G. palmatus and G. chinensis Gray (Figs. 2−3) . The correspondence analysis also showed eigenvalues of 0.0115 (x-axis) and 0.008 (y-axis), respectively. The distance index (1-r of Pearson's correlation) among the species of the G. japonicus group varies from 0.0006 (between G. hokouensis Pope and G. japonicus (Schlegel)) to 0.1206 (between G. palmatus and G. tawaensis Okada). The new species is separated from G. chinensis and G. palmatus by a distance index of 0.0037 and 0.0018, respectively, which is lower than between G. chinensis and G. palmatus (0.0052), but significantly higher than between G. hokouensis and G. japonicus (0.0006) as well as between G. shibatai Toda, Sengoku, Hikida & Ota and G. vertebralis Toda, Sengoku, Hikida & Ota (0.0010 ) (see Table 3 ).
Morphologically, the new Gekko species differs from the previously named species of the G. japonicus group as follows: from G. auriverrucosus Zhou & Liu by having a nostril touching rostral (not touching in G. auriverrucosus), postmentals enlarged (not enlarged in G. auriverrucosus), fewer dorsal tubercle rows (7-11 vs. 16-20 in G. auriverrucosus) , more lamellae under first and fourth toes (11−14 vs. 6−8 and 11-15 vs. 6-8, Table 4 ). Based on the results of molecular analyses and morphological comparisons, we argue that the gekkonid collection from Guangxi Zhuang Autonomous Region and from Cao Bang Province represents a new species, which is described below. Toes Description of holotype. Size moderate, SVL 74.5 mm, TaL 81.6 mm, AG 34.6 mm; head longer than wide (HL 20.8 mm, HW 15.6 mm); rostral rectangular, wider than high (RW 3.4 mm, RH 1.7 mm) and wider than mental (MW 1.7 mm), without suture; supralabials 13/13; nares in contact with rostral, first supralabial, supranasal, and two nasals posteriorly; upper nasal smaller than lower nasal; internasal single, rectangular, half as large as supranasal; snout medially with flat, elongate cavity; lateral snout scales oval, somewhat convex, juxtaposed, two times larger than those in rostral and interorbital region; preorbitals 17 or 18; interorbitals 30; pupil vertical; upper ciliar scales 2 times as large as medial snout scales, 28/29 in number, 4/5 spinous tubercles posteriorly; a skin fold running from the last supralabial, backward about half way to tympanum; ear opening oblique, oval, about 35% of the eye diameter (maximum tympanum diameter 1.7 mm, horizontal eye diameter 4.8 mm), with a skin fold above; nuchal scales granular, as large as those in interorbital region; temporal region with several tubercles above tympanum; mental pentagonal, as wide as long (MW 1.7 mm, ML 1.6), smaller than first infralabials; infralabials 10/10; postmentals 2, trapezoidal, twice longer than wide, and longer than length of mental, in contact with mental and first infralabials anteriorly, medial suture between postmentals longer than the length of mental; postmental in contact with 6 gular scales posteriorly, outer gular scales larger than inner scales; dorsal tubercles 2-3 times as large as adjoining dorsal scales, round to oval, convex, smooth, surrounded by 8-9 dorsal scales, in 10 semiregular longitudinal rows at midbody; lateral fold weakly developed, without tubercles; ventrals between lateral folds 37; scales around midbody in 136 rows; ventral scales in a line between mental and cloacal slit 185; scales on upper and lower arm slightly enlarged; tubercles absent on dorsal surface of forelimbs; scales on anterior and ventral parts of thigh larger than those on dorsal and posterior parts; enlarged femoral scales absent; dorsal surface of tibia covered by granular scales, with 6 conical tubercles on each side; fingers and toes webbed basally (about 1/5); claws sheathed by 3 scales; subdigital lamellae under first finger 12/12, under fourth finger 15/13, under first toe 12/12, under fourth toe 13/13; precloacal pores 20, in an angular series; enlarged scales posterior to precloacal pores in 3 rows; postcloacal tubercle 1/1, blunt; tail not thickened at base, with some tubercles on dorsal surface of tail base; dorsal caudal scales as approximately twice the size of dorsal scales, squarish, flat, in regular transverse rows; third whorl in width of 8 dorsal scales; subcaudals flat, enlarged. Coloration in life: Dorsal surface of head, body, limbs, and tail blackish grey; snout and interorbital region vermiculate; some small light spots present in temporal region and lateral sides of neck; lower jaw with some light bars; dorsal neck with a light grey blotch; dorsum without vertebral stripe, with five narrow light bands between shoulder and sacrum; some light spots present along lateral sides between limb insertions; a row of light spots present along lateral folds; limbs with small light spots and bars; dorsal tail with 9 light bands; throat, venter, and precloacal region yellowish cream with dark marbling; under surface of tail dark grey, posterior part with two narrow light bands. Coloration in preserved specimens is similar to coloration in life but with a paler venter. Variation. Measurements and scalation characters of the paratypes are given in Tables 5 and 6 . The scale counts vary among the type series: supralabials from 10-14, infralabials from 9-13, interobitals from 27-36, and scale rows around midbody from 123-144. Tubercles on dorsal surface of the tibiae are absent in three specimens (IEBR A.2012.26, A.2012.29, and ZFMK 93998) . Ground color on upper surface of head, body and tail is also different among each individual from yellowish grey to blackish grey.
Etymology. We name the new species in honor of Professor Dr Kraig Adler, Cornell University (New York, USA), in recognition of his contribution to herpetological research in China and Vietnam. As common names we suggest Adler's Gecko (English), Adlers Gecko (German), and Tắc kè ad-lơ (Vietnamese).
Natural history. Gekko adleri sp. nov. inhabits secondary limestone forests, with mixed small hardwoods, shrubs and vines at elevations between 380-694 m (Fig. 6) . Most specimens were found at night, however some individuals were sighted on the rock in the shade during the day. The new gecko species is a rock-dwelling specialist. Specimens of this species were found on walls in cave entrances, limestone cliffs and crevices, as well as on isolated limestone boulders in the valley near forest edges, about 0.5-6 m above the ground, but often at 1-3 m. The temperature during the field surveys ranged from 19.1-27.8°C and the relative humidity varied between 63 and 90%.
Most common prey of Gekko adleri sp. nov. were spiders (50% of the prey items). Remains of crickets (Orthoptera) were found in two stomachs (IEBR A.2012 (IEBR A. .26 -A.2012 ), remains of a wasp (Hymenoptera) were found in one stomach (IEBR A.2012.28) , and remains of a moth (Lepidoptera) were found in one stomach (VNMN A.2012.4) . One of the six dissected stomachs was empty (IEBR 2012.25) . During the survey in Guangxi, China, in August 2011, we saw two gecko eggs, most likely of Gekko adleri sp. nov., in a rock crevice. At the same time, three adults (SYS r000456-000458) and three juveniles (SYS r000459-000461) were found approximately 5-20 m away from the rock crevice and one juvenile was collected on the same rock.
Distribution. The species is currently known only from Tongling Canyon, Jingxi County, Guangxi Zhuang Autonomous Region in southern China and from Cao Bang Province in northern Vietnam (Fig. 7) .
Discussion
Species within the Gekko japonicus group have not been well covered in previous phylogenetic analyses. The most recent study, Rösler et al. (2011) , only included six species, all of which occur in China. In their study, the G. japonicus species group, consisting of G. chinensis, G. subpalmatus, and G. swinhonis, was strongly supported by the Bayesian, maximum likelihood, and maximum parsimony analyses. This group is not corroborated in our study, probably due to the low quantity of informative characters available in the 16S fragment. However, our study recovers a similar close relationship between G. swinhonis and G. subpalmatus with strong support values provided by both analyses. The phylogenetic results also indicate that the new species is most closely related to G. palmatus, and this species pair forms a sister relationship with G. chinensis. The discovery of G. adleri brings the species number of the genus Gekko to 16 in China and to 12 in Vietnam and this is the 20th species of the G. japonicus group (Nguyen et al. 2009; Rösler et al. 2011 ).
